Melanoma · Immunotherapy · Side effects · Neuro-oncology tumor necrosis factor · CTLA-4 antigen · Ipilimumab · Herpes simplex encephalitis Abstract Until a few years ago, metastatic melanoma had a poor prognosis with limited treatment options. These therapeutics options and thereby median survival have increased obviously over 5 years with the arrival of immunotherapeutic drugs like ipilimumab, nivolumab, and pembrolizumab. Nowadays, ipilimumab is often used in patients with metastatic melanoma. In this paper, we report a case of a 68-year-old man who developed, and eventually died of, herpes encephalitis after introducing ipilimumab as treatment for metastatic melanoma. To our knowledge, this is the first report in which herpes encephalitis as a complication after ipilimumab and infliximab treatment is described and we would like to make physicians aware of this possible serious neurological complication, especially when a patient has a history of herpes simplex infection.
Introduction
A melanoma is a malignant tumour originating in melanocytes with, until recently, a poor prognosis and limited treatment options in case of metastatic disease as occurs in 11% of the patients. However, therapeutic options have increased obviously over the last years and nowadays, immune-stimulating drugs like cytotoxic T-lymphocyte-associated antigen 4 (CTLA4) receptor inhibitors and programmed cell death protein 1 (PD1) antibodies are the main drugs in the treatment of metastatic melanoma [1] .
Ipilimumab, a CTLA4 receptor inhibitor that interferes with the natural immune response of the body towards cancer cells, has become available for the treatment of patients with unresectable stage III or stage IV melanoma since 2011 [1] . As a result of its mechanism of action, ipilimumab can cause some serious immune-related adverse events (irAEs) [2, 3] . IrAEs are estimated to occur in 64% of the patients; however, the majority of this irAEs can be graded by using the common toxicity criteria as grade 1 or 2 adverse events. Grade 3 or 4 adverse events occur in 17.8% of the patients. The skin and gastrointestinal tract are most commonly affected. Endocrine, hepatic, and neurologic events are less common [4] .
Here we present a patient who developed herpes encephalitis after he was treated with immunosuppressive drugs because of irAEs caused by ipilimumab treatment.
Case Presentation
A left-handed 68-year-old Caucasian man was previously known with atrial fibrillation, herpes encephalitis (1990), and primary melanoma stage I in 2001. In 2014, metastatic disease was demonstrated and ipilimumab treatment (3 mg/kg) was initiated. Two months later he developed hypophysitis grade II and colitis grade III, treated with high doses of corticosteroids (up to 2 mg/kg). As the colitis was refractory on December 3, treatment with a TNF-alpha inhibitor (infliximab) was initiated.
On December 24, the patient presented at the local emergency department with acute confusion, speech disorder, and weakness of the right arm and leg. Brain CT showed an old left temporal lesion with no signs of recent ischemia or intracerebral hemorrhage, and intravenous thrombolysis was given for the treatment of an acute ischemic stroke. The patient was transported towards a tertiary centre for a possible intra-arterial thrombolytic treatment. However, during transport, the patient developed clonic seizures of the right side of the body and eventually a status epilepticus. The differential diagnosis included a symptomatic status epilepticus in acute stroke or a late-onset symptomatic status epilepticus related to the old lesion in the left temporal lobe. A brain CT angiography showed no occlusion of the left arteria cerebri media; therefore, there was no indication for intra-arterial treatment. The patient was admitted to the intensive care unit.
Because of respiratory insufficiency and a refractory status epilepticus, the patient was intubated and sedated. Four days after admission, the patient developed fever over 40°C, for which he was empirically treated with intravenous antibiotics. Additional laboratory tests showed normal infection parameters and no obvious focus for infection could be found (Xray, urine, and blood cultures). On December 28, the patient developed new clonic seizures and eventually a new status epilepticus, which were treated with antiepileptic drugs. On January 1, a lumbar puncture was performed because of persistent epileptic seizures. Liquor examination demonstrated lymphocytic pleiocytosis (96 × 10 6 /L leukocytes) , elevated protein levels (1.0 g/L), and a positive polymerase chain reaction assay for herpes simplex virus type I (cycle threshold 38). Intravenous treatment with acyclovir was initiated for the duration of 10 days. On January 4, all sedative medication was ceased and no clinical signs of epilepsy were observed. On January 5, a brain MRI was performed, which showed findings compatible with the MR findings of herpes simplex encephalitis. On January 26, the patient died.
The final diagnosis was a status epilepticus caused by a reactivation of herpes simplex encephalitis in an immunocompromised patient, with a history of herpes encephalitis and metastatic melanoma, which was treated with ipilimumab, corticosteroids, and infliximab.
Discussion
We report here a case of a patient who developed herpes encephalitis while he was treated with immunosuppressive drugs such as infliximab and prednisolone because of the presence of irAEs caused by ipilimumab treatment. Based on the patients past history, the encephalitis most probably concerns a reactivation of the herpes simplex encephalitis of 1990. However, due to missing data about the encephalitis in 1990, a de novo infection caused by (another strain of) herpes simplex virus type 1 cannot be excluded. To our knowledge, this is the first description of a patient with (a reactivation of) herpes encephalitis after treatment with ipilimumab.
Herpes encephalitis in immunocompromised patients, mainly in relation to TNF-alpha inhibitors such as infliximab, is reported in the literature in some case reports [5] [6] [7] . Among these, 5 cases are described of patients with TNF-alpha inhibitor therapy and herpes encephalitis. Infection of the herpes virus can be controlled by TNF signalling pathways by mediating cytotoxicity of the infected cells and by regulating immune responses [8] . Some animal models suggest a protective role for TNF-alpha signalling against herpes simplex encephalitis and thereby suggest that the use of TNF-alpha inhibitors could increase the risk of severe herpes encephalitis [9] . Nevertheless, according to the guidelines of infliximab used by gastroenterologists and rheumatologists, the safety tests that have to be performed before the start of infliximab are: screening for tuberculosis by a Mantoux or Quantiferon test; screening for hepatitis B by serum analysis; and anamnesis for a history of heart failure or demyelinating disease [10] . There are no guidelines that advise caution when there is a history of herpes encephalitis.
Conclusion
With the current knowledge, herpes encephalitis in the past medical history is not a contraindication for immunosuppressive treatment such as high doses of corticosteroids or infliximab. However, clinicians have to be aware of the potential association between the treatment of powerful immunosuppressive agents and a (reactivation of) herpes encephalitis. Furthermore, caution is recommended in the immunosuppressive treatment of these kinds of patients with a history of herpes encephalitis.
